Poly(ADP-ribose) polymerase-1 dimerizes at a 5' recessed DNA end in vitro: a fluorescence study.
Activation of poly(ADP-ribose) polymerase-1 (PARP-1) is an immediate cellular reaction to DNA strand breakage as induced by alkylating agents, ionizing radiation, or oxidants. The resulting formation of protein-bound poly(ADP-ribose) facilitates survival of proliferating cells under conditions of DNA damage probably via its contribution to DNA base excision repair. In this study, we investigated the association of the amino-terminal DNA binding domain of human PARP-1 (hPARP-1 DBD) with a 5' recessed oligonucleotide mimicking a telomeric DNA end. We used the fluorescence of the Trp residues naturally occurring in the zinc finger domain of hPARP-1 DBD. Fluorescence intensity and fluorescence anisotropy measurements consistently show that the binding stoichiometry is two proteins per DNA molecule. hPARP-1 was found to bind the 5' recessed DNA end with a binding constant of approximately 10(14) M(-2) if a cooperative binding model is assumed. These results indicate that hPARP-1 DBD dimerizes during binding to the DNA target site. A footprint experiment shows that hPARP-1 DBD is asymmetrically positioned at the junction between the double-stranded and the single-stranded telomeric repeat. The largest contribution to the stability of the complex is given by nonionic interactions. Moreover, time-resolved fluorescence measurements are in line with the involvement of one Trp residue in the stacking interaction with DNA bases. Taken together, our data open new perspectives for interpretation of the selective binding of hPARP-1 to the junction between double- and single-stranded DNA.